.
The Utility of the Concept of Oxidation State (OS) is evident through its long history of more than two centuries. [1] The recently updated IUPAC definition basically reads: [2] Draw some reasonable Lewis (resonance) structure with one-and two-center electron pairs, then assign the two-center pairs as localized at the more electronegative atoms. The recipe can already be applied with a rather basic level of chemical knowledge, if elemental composition and atomic topology of the compounds are known. If additional data are available, various partial atomic charges can be assigned by various prescriptions. [3] The highest OS of an element is usually limited by the maximum number of valence electrons, typically given by the group number g in the periodic table (modulo 10 on the right side). The few (g) valence electrons of electropositive elements from the left groups are easily "oxidized". Although the noble-gas cores are usually inert, the relatively soft cores of the heaviest left-group elements (such as Cs) may perhaps also be oxidized under extreme conditions, for instance at very high pressure.
[ [5] Recently the first case of OS = +9 was predicted, [6] namely
, and it was realized in the gas phase. [7] However, our attempts to synthesize Ir +9 -compounds in the bulk have failed so far, indicating that OS ≈ +9±1 may represent the borderland for chemical stability under ambient conditions, and for the stability of single molecules under exotic conditions. Pyykkö [7c] has noted that often "prediction precedes production", and a previous paper [8] predicted OS = +10 for species [Pt 1-left) which was highlighted in various media.
[9] Such predictions can be stimulating for bench chemistry, where they inspire the art of synthesis, for conceptual chemistry, where they help understanding periodic trends, and for characterizing non-Lewis structures, where they widen our picture of chemical bonding. Fig. 1 and Fig.   S1 in the Supporting Information SI), had been obtained applying singlet spin-restricted density-functional approximations (DFAs). [8] Applying here higher-quality spin-unrestricted DFAs and multiconfiguration wave-function (WF) approaches (Tables S1 and S2) (Table S3 ). The mono-cations are observable as building blocks of some crystalline materials.
[10]
Scheme 1. Lewis structures (A) to (G) for various [Pt•4O] 2+ species with OS(Pt)
from +10 to +5 (for a more extended scheme see Fig. S6 ). Metastable molecules are in boxes. The energy (below the structures, in eV) goes from a local minimum (A) over an activation plateau to local minimum (E) and over further barriers to (F) and the stable separated fragments (G, bold boxes). The oxygen lone pairs were omitted for clarity. The obtained barriers to decay of the metastable species are lower than originally anticipated, [8] owing to strong electron correlation (Figs. [15,10c] Fielicke and coworkers [16] generated argon-coordinated platinum oxide cations by pulsed-laser platinum vaporization into an argon gas phase, into which di-oxygen was injected. The species were studied by mass spectrometry and infrared photodissociation spectroscopy and were identified as superoxide complexes of Ar2 [Pt +2 (O2) , [7] the single-configuration picture breaks down with break-up of electron pairs and the formation of multi-configuration types of bonding. The present case throws light on the "inverted ligand field" situation recently reviewed by Hoffmann et al. [13] as well as on recent discussions of the so-called correlated charge-shift bonding. [18] (4) The present investigations highlight the abundance of different electronic structures that are representable, or not, by some Lewis structure. With the joint development of experimental and theoretical chemistry, the classical repertoire of chemical symbolism and of classificatory concepts needs continuous extension.
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